Introduction
Regional anaesthesia has many advantages like maintaining spontaneous breathing, relaxing necessary muscles for surgery, providing post-operative analgesia, avoiding the risks of intubation and pulmonary aspiration [1] . Staying awake, early family contact, and early food intake are major advantages from patients point of view [2] . However, the fear of surgery complemented with strange surroundings of the operation theatre, sophisticated machines and masked faces of strange personals makes the patient uncomfortable and fearful [3, 4] . Continuous supine position for a prolonged duration and inability to move the body during regional anaesthesia further increases the discomfort causing many patients to panic [5] . Sedation has been shown to increase patient satisfaction and acceptance of regional anaesthesia [6, 7] . Sedation makes it convenient for the patient, the anaesthesiologist and the surgeon during surgeries under regional anaesthesia.
The goals of sedation during regional anesthesia include rapid achievement of adequate sedation, its maintenance at a constant level during the surgical procedure and awakening the patient quickly at the end. Many techniques and drug regimens have been tried for providing adequate sedation during regional anaesthesia [8] [9] [10] . Continuous infusions have been proven to produce lesser side effects, faster recovery, easy controllability over the desired depth of sedation and, should the regional block prove to be ineffective, easy conversion to general anesthesia [11, 12] .
Midazolam has a fast onset and short recovery time, because of which it is one of the most widely used sedatives in spinal anesthesia. Midazolam in doses of 0.05mg/Kg produces good sedation and excellent amnesia but has no specific analgesic properties and causes depression of upper airway muscle tone in the elderly, resulting in a higher incidence of airway obstruction [13] [14] [15] .
Dexmedetomidine, Alpha 2 -adrenergic agonist has both analgesic and sedative properties, when used as an adjuvant to regional anesthesia [16, 17] . They potentiate the effect of local anesthetics and prolong the duration of both motor, sensory spinal blockade and postoperative analgesia [18] [19] [20] . Other claimed advantages include minimal respiratory depression with cardio-protection, neuroprotection and renoprotection [21] . Hence dexmedetomidine has been used as a sedative for various purposes, including ICU sedation, awake fiber-optic intubation, various surgical and medical procedures. In general practice dexmedetomidine needs to be given as an initial loading dose of up to 1μg/kg followed by a continuous infusion. But during the initial loading period or too rapid administration can lead to bradycardia due to sympatholytic effects [22] [23] [24] [25] [26] [27] , and using dose lesser than this cause inadequate sedation. Study by Yun-Sic Bang et al., [28] , suggests adding low dose Midazolam and reducing Dexmedetomidine loading dose reduce chances of bradycardia while maintaining adequate sedation. However, no other study has been conducted on this subject. The present study is to evaluate the effect of low dose midazolam with low dose dexmedetomidine on bradycardia and sedation during dexmedetomidine infusion after spinal block.
Aims and Objectives
Aim of this study is to evaluate effects of low dose midazolam on bradycardia and sedation during dexmedetomidine infusion.
Methodology
This double blinded, prospective case control study was conducted after obtaining the institutional ethical committee clearance & written informed consent from the patient. 80 patients of either gender between 18 to 60 years of age, belonging to ASA grade I & II, undergoing surgeries under spinal anaesthesia at P.R.H. Loni, willing for study and sedation after spinal block were included for the study. Patients with known hypersensitivity to study drugs, on β-blockers or anti-coagulants, with psychiatric disorder, third degree heart block, hypotension (mean arterial pressure < 70 mmHg), bradycardia (baseline heart rate < 60 beats/min), pregnant or breast feeding female were not included in the study. All patients were pre-medicated tab. Ranitidine 150mg orally on the night before surgery and kept nil orally from midnight. On the day of surgery intravenous access secured with 18-gauge venous cannula and preloading with 10 ml/kg of lactated Ringer's solution was done.
After noting the base line readings, patients were administered spinal block under aseptic precautions using 27G Quincke's needle, in left lateral position at L 3 -L 4 level with hyperbaric Inj. Bupivacaine 13mg + 25 micrograms Inj. Fentanyl. Patient developing bradycardia (HR <50 bpm) or hypotension (MAP <60 mm Hg or fall in MAP more than 20%) after spinal block were managed and omitted from the study. After the confirmation of successful spinal anesthesia with adequate level of blockade, sedation was administered. Patients were studied under two groups depending on the type of sedation received. Group DM (n = 40)-received Inj. Midazolam 0.025mg/kg (diluted up to 4cc in normal saline) intravenously and Inj. Dexmedetomidine 0.5μg/kg intravenously over a period of 10 min as loading dose followed by continuous infusion of 0.4μg/kg /hr.Group D (n = 40)-received 4cc of normal saline intravenously and Inj. Dexmedetomidine 1μg/kg intravenously over a period of 10 min as loading dose followed by continuous infusion of 0.4μg/kg /hr. Study drugs were prepared by anesthesiologist not involved in data recording, thus patient and investigator were blinded from the study drugs. All patients received oxygen at 5L/min via face mask and intravenous Ringers lactate solution for maintenance. Observer's Assessment of Alertness/Sedation Scale (OAA/S) was used for assessment of sedation level.
Heart rate (HR), Mean arterial pressure (MAP), respiratory rate (RR), oxygen saturation (SpO2) and the Observer's Assessment of Alertness/Sedation Scale (OAA/S) were recorded at baseline (T1), after spinal block (T2), before dexmedetomidine administration (T3), after dexmedetomidine administration every 5 mins till first 20 min (T5, T10, T15, T20) and every 20 min till 80 min (T40, T60, T80). Inadequate sedation (OAA/S > 3) after 15 minutes of starting infusion were managed by rescue midazolam (0.5mg intravenously) and repeated whenever required to maintain OAA/S < 3. Side effects at any point during the surgery were documented and managed. In case of bradycardia (HR <50 bpm) Inj. Atropine Sulphate 0.5mg was given intravenously, for hypotension (MAP <60 mm Hg or fall in MAP more than 20%) Inj. Ephedrine HCl 5 mg in incremental doses were given, for respiratory depression (rate<8 or SpO2 <90%) the depth and rate of respiration was increased with painful stimuli, airway insertion and stopping the infusion. Nausea/Vomiting by Inj. Ondansetron 4mg intravenously. The infusion was discontinued after completion of surgery and patients were shifted to post-anaesthesia care unit (PACU) till OAA/S = 5 was achieved. MAP, HR, SpO2, OAA/S were noted on arrival and at discharge from PACU. Time taken for OAA/S score to reach 5 after stopping the study drug was noted. Patients were observed for any complications postoperatively for 24hrs.
Statistical Analysis
All data were entered into a proforma in excel sheet (MS Office 2016) and statistical analysis was done using SPSS software (Statistical Package for Social Science [SPSS] version 19.0 for Windows, SPSS, Inc). Chi square test, students unpaired t-test was used for inter group comparisons and repeated measures ANO-VA for within the group comparisons. P value < 0.05 was considered statistically significant.
Observations and Results
Effect of spinal anaesthesia was adequate in all the patients and none required administration of general anaesthesia, none of the patients were excluded from the study after spinal block and thus all 80 patients were considered for evaluation process (40 in each group).
Significant fall in mean heart rate was observed in both groups (P < 0.05) after 5 min of dexmedetomidine loading dose. Mean heart rate was significantly lower in group D compared to group DM at 5 and 10 min of loading (P < 0.0001). 22 patients (55%) in group D required Atropine intraoperatively as compared to 7 patients (17.50%) in group DM and the difference was statistically significant (P = 0.0011).
Significant fall in mean MAP was observed in both groups (P < 0.05) after spinal block and 5 min of dexmedetomidine loading dose. Fall in both groups were comparable at all-time intervals.
Mean Respiratory Rate and mean SpO2 were comparable in both the groups at all-time intervals and no respiratory depression was observed in either group.
Significant fall in mean OAA score was observed in both groups (P < 0.05) after 5 min of dexmedetomidine loading dose. Mean OAA/S score was significantly lower in group DM at 5 minutes (P=0.0049) and 10 minutes (P=0.0004). However, it remained comparable in both groups during rest of the intraoperative period. 2 patients in group DM and 3 in group D required midazolam supplementation to maintain adequate sedation, however the difference was insignificant (P = 0.6442).
All hemodynamic variables were comparable in both groups during post-operative period. Mean recovery time after stopping dexmedetomidine infusion was 39.05 ± 19.07 minutes in group D and 34.13 ± 17.21 minutes in group DM with no significant difference (P = 0.229). No other complication was reported in any patient during intraoperative and post-operative period.
Discussion
In our study both the groups were comparable for age, sex, height, weight, duration of surgery.
Dexmedetomidine provides excellent sedation without respira- Multiple studies have reported higher incidence of bradycardia (more than 40%) during initial loading with dexmedetomidine due to sympathetic blockade [22] [23] [24] [25] [26] [27] . It has been suggested that dexmedetomidine has a dose-dependent effect on hemodynamic profile which may be altered by the loading dose [29, 30] . In our study we used dose of dexmedetomidine to reduce the incidence of bradycardia.
We observed, mean heart rate was significantly lower in group D compared to group DM at 5 and 10 min of loading (P < 0.0001).
Significantly lower incidence (P = 0.0011) of bradycardia was observed in group DM with 7 patients (17.50%) compared to 22 patients (55%) in group D required atropine intraoperatively. Similar results were observed by Yun-Sic-Bang et al., who found patients requiring atropine as 15/33 in group receiving 1μg/kgvs. 5/32 in group receiving 0.5μg/kg dexmedetomidine, P = 0.009 [28] . Mizrak et al., also observed no significant bradycardia with loading dose of 0.5μg/kg before general anaesthesia [32] .
The incidence of bradycardia was significantly lower in group DM compared to the group D probably because the sympatholytic action and vagal mimetic effect of dexmedetomidine is re- T1  T2  T3  T5  T10  T15  T20  T40  T60 Loading with dexmedetomidine in dose of 1μg/kg provides faster and better sedation compared to 0.5μg/kg [29, 30] . There have been reports of the synergistic enhancement of their sedative effects when midazolam and dexmedetomidine are used in combination [32] . In our study we used low dose midazolam 0.025mg/ kg as adjuvant to low dose 0.5μg/kg dexmedetomidine for loading in group DM.
Using OAA/S scale to assess sedation, we observed mean OAA/S score was significantly lower in group DM at 5 minutes (P=0.0049) and 10 minutes (P=0.0004). Thus faster and better onset in group receiving midazolam and dexmedetomidine. OAA/S was comparable in both groups during rest of the intraoperative period and number of patients requiring rescue midazolam in both the groups were comparable. Similar results were observed by Yun-Sic-Bang et al., who found significantly lower BIs and OAA/S at 5 and 10 min after loading in group receiving 0.5μg/kg dexmedetomidine. T1  T2  T3  T5  T10  T15  T20  T40  T60 Dexmedetomidine being a a2-adrenergic agonist causes an a2-adrenoceptor induced vasoconstrictive response in the peripheral vasculature which increases the blood pressure initially. Then due to both centrally and peripherally mediated sympatholytic action, hypotension follows [33] . This decrease in the sympathetic outflow and circulating catecholamine levels [25] [26] [27] as well as the vagal mimetic effect [34] of dexmedetomidine cause a decrease in the HR and BP.
In our study we observed Significant fall in mean MAP in both groups (P < 0.05) after spinal block and 5 min of dexmedetomidine loading dose. Fall in both groups were comparable at all-time intervals.
Respiratory depression was not observed in any of the group, probably due to use of low dose of midazolam (0.025mg/kg). Hemodynamic variables and mean recovery time were comparable among both the groups postoperatively. No other side effects were observed in any of the group.
These findings suggest that the earlier sedation effect after the start of dexmedetomidine was achieved as a result of the administration of low dose midazolam until later sedation was achieved by dexmedetomidine. Also, both dexmedetomidine and midazolam complemented each other intraoperatively, enabling an optimal level of sedation to be achieved and maintained. More time was required to achieve optimal sedation with dexmedetomidine alone.
Conclusion
Midazolam 0.025 mg/kg with a halved loading dose (0.5μg/kg) of dexmedetomidine was superior in terms of producing sedation and lower incidence of bradycardia than with dexmedetomidine alone (1μg/kg), without causing respiratory depression or hemodynamic instability.
